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Abstract. Personalization of learning has become a prominent issue in the 
educational field, at various levels. This article elaborates a different view on 
personalisation than what usually occurs in this area. Its baseline is that 
personalisation occurs when learning turns out to become personal in the 
learner’s mind. Through a literature survey, we analyze constitutive dimensions 
of this inner sense of personalisation. Here, we devote special attention to 
confronting learners with tracked information. Making their personal 
interaction footprints visible contrasts with the back-office usage of this data by 
researchers, instructors or adaptive systems. We contribute a prototype 
designed for the Moodle platform according to the conceptual approach 
presented here.  
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Introduction 
Good pedagogy is commonly assumed to be related to individualized learning. This 
perspective sees learners as separate entities with unique learning goals and needs 
requiring customized support. In contrast to individualized learning, personalised 
learning emphasizes the notion that learners consider given settings for learning as 
personally relevant. The personal perspective implies that learners take ownership and 
responsibility of their learning processes and of the tools which they use. This 
perspective allows developing courses and services for personalised learning without 
taking the individual differences of each learner as a starting point. Personalised 
learning relies on three interrelated theories:  
 • Constructivism understands learning as the process in which persons actively 
construct knowledge, concepts, and competences through interacting with 
their environment [1];  
• Reflective thinking stresses that instructional practice should not simply aim at 
engaging learners at the level of presenting information for understanding and 
use, but also direct them at meta-levels of learning [2]; 
• Self-regulated learning focuses on the cognitive and communication processes 
through which learners control their learning [3].  
One key concept of self-regulated learning is motivation [4, 5]. Therefore, 
supporting the learners’ motivation is a goal of personalised learning. Motivation rests 
on three key factors: perceived controllability, perceived value of the learning task 
and perceived self-efficacy for it [6, 7]. These aspects depend critically on learners’ 
understanding of their own process of learning and their personal situation in the 
learning task. Therefore, it is necessary to support the learners’ awareness of the 
learning goals, their progress, and the context in which their learning is situated. 
Feeding back personal tracked data is a way to enhance the appraisal of these personal 
dimensions of learning. However, such an approach of autonomous learning support 
has not retained much attention from research so far. Mining learners' interactions is a 
common concern of adaptive system improvement. Such systems harness the tracking 
of various parameters to the production of adaptive presentation, learning paths, 
content selection [8]. In all cases, the process entails a backstage treatment of personal 
tracked data but seldom involves presenting it to their owners.  
Central to this paper is an analysis of the use of this data for personalising learning 
experiences and supporting self-regulation in virtual learning environments (VLEs). 
The analysis is preceded by and grounded in a review of concepts of personalisation 
coming from education and technology related domains. It is followed by the 
description of a prototype, developed for the Moodle platform, which starts giving 
concrete expression to the reconsidered perspective on personalisation outlined here.  
Background  
Personalisation of learning has become prominent in the educational field, at various 
levels: social [9], government policy [10, 11], school management [12, 13] and 
course/lesson design [14, 15, 16]. Definitions of personalisation greatly vary [17] 
from the perfectly acceptable but vague "antithesis of impersonal" to the technical and 
hyper-focused "automatic learning paths structuring to meet the needs of the learner" 
[18]. The latter view on personalisation is typical of Adaptive Hypermedia Systems 
[19]. The idea behind Adaptive Hypermedia Systems is the automatic production of 
educational adjustments based on the learner profile. The breed of personalisation 
featured in this article is different. It suggests that personalised learning stems from 
stimulating and supporting learners in self-regulating their learning processes. This 
has implications for the design of learning environments. It means that learners do not 
only have access to material to read, websites to explore or assignments and tests to 
perform, but also to tools for monitoring these activities. From our point of view, 
 personalised learner support based on this approach has a stronger impact on key 
variables creating ownership and responsibility for the personal learning. 
Irrespective to the type of learning, there is only scant research on what makes a 
student feel that a learning experience is personalised. Waldeck [20, 21] undertook 
such a kind of study in regular face-to-face classrooms. Her study identified factors 
that students considered meaningful and relevant for characterizing an educative 
experience as personalised: instructor shares his/her time outside of class, instructor 
provides counsel to student, instructor exhibits competent communication; instructor 
cultivates social and personal relationships with students, instructor exhibits 
flexibility with course requirements. The literature surveyed for the present article 
reveals, in the field of eLearning, no research similar to Waldeck's one. The factors 
that are contributing to effective personalised learning experiences in the eyes of the 
students are still to be elucidated. However, they might turn out to be very different 
from those found by Waldeck. Yet, in Waldeck's approach, the teacher remains 
central. As self-regulated learning leaves more control to the learner, it is reasonable 
to consider that the factors influencing the sense of personalisation may be 
conceptually and theoretically linked to elements enhancing or hampering the 
controllability of the learning situation. Perceived controllability is, in addition, a key 
factor of motivation [6, 7]. The following sections review important dimensions of 
personalised learning that are in most cases related to control.  
Personalised Learning and Control 
Control is a central aspect for personalisation. In virtual learning environments 
(VLEs) four types of control can be distinguished: 
• System control occurs while designing a VLE and is represented by the 
design decisions of the architects and developers of a VLE. This includes the 
look and feel of a VLE as well as its functions and the workflows that it 
enforces; 
• Organizational control includes all restrictions, customizations and 
regulations that are specific to an instance of the VLE. This includes the 
reflection of the organizational identity as well as the tools and functions that 
are available to all users of the VLE’s instance; 
• Teacher control defines the actual educational structure of learning units. 
This includes the type and availability of learning material, the availability of 
tools learners can use, as well as the arrangement of these tools that also 
encompasses their intended usage. This type of control is often called 
instructional design; 
• Learner control reflects the ways through which learners can take control 
over their learning processes.  
As this typology shows, learners' personal initiatives (lowest level of control) do 
not take place in a vacuum. Formal learning usually occurs thanks to externally pre-
structured elements combined with a space of possibilities opened up only in the 
actual moment of learning. Personalised learning does not require that learners have 
all control over their learning environment, but it requires some control for the 
learners [22]. This can be as simple as providing explicit, updated and understandable 
 information useful to monitor and analyze one's learning (see section "Tracking for 
Mirroring").  
Dimensions of Personalised Learning 
Several dimensions are interconnected in the notion of personalised learning 
experiences. These dimensions can be structured as follows: 
• Ownership [10]; 
• Participation [23]; 
• Diversity [24]; 
• Regulation [4, 25]; 
• Reflection [26, 27]. 
These dimensions reflect different aspects of control and determine what is 
possible in the learning process. Personal information can provide contextual beacons 
and support successful management of these aspects.  
Personalised Learning and Personal Information 
Personal information is not only information about the learner. It also comprises 
contextual information that characterizes the learners’ situation. This includes basic 
learner information (such as name or student number), information resulting from 
monitoring a learner’s activity, achievement of predefined learning goal, etc.Based on 
the considerations made for context aware systems [28] and context adaptive learning 
support [29], the control over personal information can be analyzed on the following 
five levels: data collection, information selection, arrangement, application, 
presentation. It is suggested that the decisions, the levels of control, and the 
availability of personal information at these levels influence the learners’ control of 
and commitment to their own learning. In the so called personal learning 
environments (PLEs) [30, 31, 32], learners are supposed to have full control over their 
personal information, while in VLEs learners have often limited or no access and 
control over it. This is particularly the case for tracked information.  
Tracking for Mirroring  
Mirroring, i.e displaying tracked interaction footprints to the benefit of learners [33] is 
not a trivial task. It raises pedagogical, interface-related and technical issues. One of 
them relates to tracking facilities. User tracking is a key process for user and learner 
modeling [34] that involves recording user interactions with the intention to store 
them for further processing. This information is exploited to develop assumptions 
about the user, to generalize interaction histories into patterns, to classify or cluster 
these patterns.  
Many VLEs create interaction histories as part of their standard functionality. Such 
monitoring of personal learning actions is usually only accessible to lecturers, tutors, 
 administrators or researchers. Furthermore, the related monitoring functions are often 
detailed but complex transcripts of the learner activity. Therefore, many approaches 
exist for better structuring and presentation of this information in order to support 
teaching staff in controlling the activities in the online environment. An extensive 
overview of the different approaches is provided by Romero & al. [35]. There are 
only a few systems that make tracking information available to learners (see details in 
the next section). These systems can be a form of navigation support [36]. In this case 
the student tracking is used to show which competences and course topics have 
successfully been completed and which topics are still to be learned. These 
educational tools usually require an additional concept and competence model that is 
tightly coupled with the course material. 
Interactions with learning footprints have privacy issues that are frequently raised 
and discussed in the context of user modeling [37, 38]. These topics are closely 
related to the control of information. Such concerns should be balanced with benefits 
for learning that the release of  this information might yield.  
Prior research has suggested that learners depend on external information on the 
own activity to analyze, organize, and orientate their actions in complex environments 
[4, 25]. Hence, the personal information that is represented in a learner’s interaction 
history might be related to personalised learning experiences. Previous work [39, 40] 
suggests that personal information can serve as feedback that helps learners to reflect 
on the learning process. Therefore, it can be assumed that information from user 
tracking supports learners to examine their position in the learning process and to 
regulate their learning activity. This conceptual claim guides the whole work 
presented here. In concrete terms, personal tracked data can be harnessed to various 
instructional purposes that must be analyzed in the specific learning contexts. 
However, both the abstract and the down-to-earth levels presuppose the availability of 
personal learning footprints. In order to resolve justified privacy concerns and the 
need for personalisation it is crucial to understand the structure and organization of 
personal information across the five levels of personal information control given in 
the section "Personalised Learning and Control of Personal Information". Table 1 
maps these five levels against the architecture for context aware systems that is 
contributed in [28].  
 
Table 1. Comparison of architectural layers and personalisation levels. 
 
Architecture layers Personalisation level 
1. Sensor layer Data collection 
2. Semantic layer Information selection 
3. Control layer  Information arrangement 
3'. Control layer  Information application 
4. Indicator layer Information presentation 
 
The levels "arrangement" and "application" are two types of the architecture’s 
control layer. Arrangement refers to the organization of personal information sets 
from a learner’s interaction history. The level "application "describes higher level 
processing of the personal information. Examples of such higher level processing are 
recommendation systems or adaptation engines.  
 Mirroring for Personalising 
The view on personalisation examined in this paper focuses on learner's control. It is 
asserted that one of its influencing factors is the availability of personal information 
and the ways that enable the stakeholders of the learning processes to use this 
information according to their needs. The personal information, properly fed-back to 
the persons they come from, can document their development of knowledge and skills 
in a learning environment and their course of actions at task level. Viewed in this 
manner, personalised learning quite often implies the development of different kinds 
of organizing and presenting information about:  
• Situation-related aspects: they concern the fixed components of the learning 
tasks (targeted learning goals, available learning resources, mandatory and 
optional tasks, needed and trained skills, time allocations, marks, etc.); 
• Self-related aspects: they relate to learning behaviors and achievements and 
personal learner information in general (teacher's marks and remarks, tasks 
completed, achieved learning goals, resources consulted, time spent, skills 
self-assessment, note-taking tools like journals or learning diaries, etc.); 
• Social-related aspects: they cover social awareness clues (including 
comparison processes with data coming from peers or from an expert). As 
Web 2.0 gains momentum, this social information increases in quantity and 
availability, inviting to a systematized observation of its potential for 
promoting self-regulated personalized learning. 
Agents depend on this personal and contextual information [4] to organize, 
orientate and navigate through complex environments. By exerting their 
understanding on these three sources of information, in order to support decision-
making for self-regulation, learners personalize their learning.  
The design of tools stimulating the appraisal of contextual and personal 
information is highly dependant on the system's capacity to track interaction 
footprints and to feed them back to the learner in appropriate presentation modes. 
This presentation to individual end-users of what the system has captured from their 
learning episodes is called "mirroring". In the type of personalisation exposed here, 
tracking tools and techniques are oriented towards this mirroring and receive their 
value from it. Personalising learning flows therefore partly from an appropriate 
integration of personal information in the learner's environment. This might sound 
obvious but a literature review shows it is not. A few articles exhibit interest for 
learning traces but they usually see learners as indirect benefactors of their treatment. 
Direct users are systems, instructors or researchers, as detailed now.  
Tracked Data for Adaptive Systems 
Adaptive systems make use of mining techniques. Learner is observed through a grid 
of parameters. Different values for these parameters trigger automatic application of 
rules leading to the production or adaptation of personal learning paths. The goal 
remains a background treatment of this data and hardly the mirroring of their actions 
to students. The principle of presenting tracked traces to learners does not deny the 
value of research in automatic customization procedures but invites to investigate its 
 possible and desirable complementarities [41] with an approach of personalisation 
concerned about autonomy development and knowledgeable personalisation. In this 
respect, several authors, coming from the adaptive learning field itself, recently 
emphasized the importance of scrutability, namely the explicit communication to 
students of the pedagogical aspects framing the personalised learning experience 
designed for them by adaptive learning technology. By stressing upon learners' 
awareness of the automated personalisation process they are committed to, 
scrutability and inspectable open learner models [42, 43, 44, 45, 46, 47] convey a 
view on ownership and personalisation close to the one outlined by the present article. 
Advocating for explanation of system decisions to the learner posits that learning and 
autonomy development request some sense of control of the learning environment. It 
also acknowledges the importance to reflect about oneself in a defined learning 
context.   
Tracked Data for Instructors and Researchers 
Some authors expressed interest for the exploitation of different kinds of interaction 
footprints by researchers [48, 49]. Others speculated about its benefit for instructors 
[50]. Among them, Nagi & Suesawaluk [51] recommended tutors to make use of the 
students data tracked by the Moodle eLearning platform in order to better regulate 
their courses. With a tool called CourseVis, Mazza & Dimitrova [52] took student 
tracking data collected by content management systems and generated graphical 
representations useful to instructors to gain an understanding of what is happening in 
distance learning classes. This work lead to the production of Gismo, a tool managing 
the visualization of data tracked in Moodle [53]. In a similar vein and on the same 
platform, Zhang et al. [54] developed a VLE log analysis tool, called Moodog, to 
track students’ online learning activities. The goals of Moodog were twofold: first, to 
provide instructors with insight about how students interact with online course 
materials, and second, to allow students to easily compare their own progress to 
others in the class. The latter objective sounded congruent with the approach defined 
in this article. However the authors eventually postponed its achievement to a 
subsequent study. Scheuer and Zinn [55] developed an interesting tracking system 
called the Student Inspector. In their conclusion, they only evoked the possibility to 
open the tool to students.  
The presentation of personal data to learners in a context of self-regulated learning 
do not preclude a parallel use of user tracking data by instructors. Azevedo’s [56] 
findings show that external regulation using human tutors enhances learning via 
hypermedia. However increased awareness (making learning an object of 
attention/reflection) of the learning process obtained, on the learner's side, by 
mirroring personal information, is desirable as well. It has also the potential to boost 
the relevance of tutor action.  
 Tracked Data for Learners 
Attempts to place learning traces in the hands of lifelong learners who therefore turn 
to be agents and researchers in their own learning processes [3] are not numerous. In 
addition, they give contrasted results [57]. For instance, in StudyDesk [58] and ACE 
[59] systems, the use of available personal footprints by the learners appears to 
remain close to zero. It means that the mere presence of such tools is not enough to 
improve personalised self-regulated learning, unless students are somehow motivated 
to use it. Johnson & Sherlock [60] also observe that self-analytics tools can be 
unwelcome because they represent an incentive to change learning habits, which is 
hard for many learners. Nevertheless, they conclude that this kind of personal data 
mirroring amplify conversations about learning, which might be a condition for 
initiating the self-changing process. But aside from these exploratory studies, the 
benefits that mirroring interaction with the course might yield for the student is not an 
object of high attention.  
Glahn & al. have notwithstanding initiated a systematic investigation of the use of 
personal traces. They analyzed the support of self-directed learning with Web2.0 
services [29, 39, 40]. These studies focused on how the presentation of recorded user 
activity supports reflection and engagement in personal learning. The finding of these 
studies is that mirroring of personal learning activity depends on two design 
principles: 
• Perspective of learners in their current learning context; 
• Contrasting information that allows the learner to evaluate the own actions.  
These results suggest that appropriate tooling can support personalization of 
learning through information that is suitable to reflect on the learning process. One 
tool, coined by the authors "smart indicators" displays contextualized indicators about 
achievements, incentives, progress.  
Personalisation in Virtual Learning Environments – A Prototype 
Based on the system architecture for context aware systems [28], a prototype for 
personalisation in virtual learning environments is being developed. This prototype 
instantiates concepts, concerns, requirements and design principles conveyed by the 
different view on personalisation elaborated above. It capitalizes on an existing 
system [29, 39] that adopted an architecture for mirroring learner activity using 
Web2.0 services. It transfers and expands it to the Moodle platform 
(http://www.moodle.org). A small-scale online course has been specially designed to 
embed the prototype and to serve as a playground for further developments and 
experimental studies. Web usability principles is the topic of this course. It has been 
designed according to a pedagogical pattern called "Reading – Questions & Answers 
– Test" (RQAT) [61]. The prototype, whose first components are presented 
hereunder, aims to ascertain the technical feasibility and to substantiate the 
pedagogical value of the approach. A series of studies is planned in order to 
investigate possible benefits of the mirroring, among them: increased awareness about 
learning actions and behaviours, training of self-analytic behaviours as a situated 
 learner, enhanced ownership of learning processes, increased sense of personalisation, 
improved mental model of the learning context [62] and of oneself inside this context. 
The personalisation of a generic course that the prototype operates takes advantage of 
the conjunction of tracking, mirroring and visualization. Visualizations have different 
degrees of complexity and interactivity: 
• mirroring visualization presents information about different components of 
the learning task and learner's actions within. It can be responsive or not, 
interactive or not;  
 
• responsive visualization is a visualization that dynamically reacts on user 
activity; 
• interactive visualization is a visualization the learner can act upon.  
The prototype mostly concentrates on mirroring responsive visualization.  
Moodle 
The prototype provides a modular approach that allows system developers, 
instructors, and learners, to apply the above described concepts for personalisation. 
Additionally, it allows stakeholders to hook their preferred information processing 
tools onto the system. The key function of the prototype is to visualize learning 
activity, stored in Moodle’s activity log, back to the learners. The present prototype 
has two distinguishing features compared to other activity-visualization plug-ins for 
Moodle. Firstly, it implements the different levels of personal information processing 
as independent services. Secondly, it is fully integrated into the Moodle platform. For 
the prototype three additional requirements were formulated. First, it has to be 
possible to add new perspectives on personal information. This defines that new ways 
of information selection can be easily added without much effort. In the terminology 
of the underlying architecture this means that new aggregation rules for the user 
tracking can be added at any time. Second, it has to be possible to create new 
arrangements of the selected information. Finally, a flexible information visualization 
approach is needed that allows adding new and replace existing visualizations, 
without concerning the underlying data. This requirement defines that different 
visualizations can be used of the same personal information as well as that the same 
visualizations can get used for different types of personal information. The tight 
integration into the Moodle platform assures that all system functions for 
authentication and authorization are appropriately applied for the role of the current 
user. Moreover, it assures that the prototype framework uses the same data as other 
components of Moodle. This is an advantage compared to the approaches of the 
systems for visualizing user tracking information for Moodle that have been discussed 
earlier in this paper. Instead of using a proxy repository for analyzing the learner 
activity the framework uses Moodle’s internal learner tracking and can provide live 
information on the learning activity. In addition to the shared data, the prototype 
framework is part of the Moodle system and can therefore use the Moodle interfaces 
for authentication and authorization of incoming data requests. The four system layers 
of the architecture are reflected by the framework as following.  
 
 The Sensor Layer. The purpose of this layer is to collect and to store traces of 
actions. These traces can be accesses to a learning resource, writing a forum posting, 
or the results of a test. Moodle implements a detailed action logging that is 
automatically integrated into the different plug-ins of the system. Additionally, some 
Moodle plug-ins allow a more detailed view on the learners’ activities. Therefore, it is 
not necessary to implement a separate sensor layer for tracking learner actions in 
Moodle. 
The Semantic Layer. This layer processes the data collected by the sensor layer 
into semantically meaningful information. At the level of the semantic layer several 
aggregation rules can be active to process the traces of learning activity. The current 
system implements the sensor layer as a REST service through which the different 
aggregation rules have unique names and can be directly accessed through an URL. 
At this stage each aggregation rule of the semantic layer represents an SQL statement 
that processes Moodle’s user tracking. Each aggregation rule returns the result data to 
the JSON format that can be easily interpreted by web-frontends. XML output of the 
data is planned for future releases. Each aggregation rule can be limited to different 
social contexts of the learner and to a specific course. So far the social context self, 
course fellows and contacts are implemented. The context “self” includes only the 
data of the learner who is currently logged in while accessing the Moodle system. The 
context “course fellows” includes the data of all other learners who are enrolled in the 
same courses as the learner. The context “collaborators” includes all learners who 
were directly collaborating with the learner in at least one of the different 
collaboration tools of Moodle. 
The Control Layer. This layer defines the arrangement of the aggregators and the 
visualization that are used for mirroring. The control layer is implemented as a plug-
in that provides several widgets that can be independently integrated into the user 
interface of a course. Each widget contains a set of aggregators and visualizations, 
which can be configured by the instructor of a course.  
The Indicator Layer. This layer provides different presentation modes for the data 
of the semantic layer. The indicator chooses the presentation mode based on the 
configuration of the indicator layer and receives the data from the semantic layer. The 
indicator layer is embedded into the user interface of Moodle through a JavaScript 
module. It fetches the data from the semantic layer through service requests. 
Personal Information Management 
The aggregation rules of the semantic layer of the framework offer direct support for 
the design principle of contrast. This principle states that visualized information is 
easier understood if it is presented in the context of comparable information. In other 
words, the other information contrasts the presented information and highlights its 
specific qualities. The contrasting information can be considered as a reference that 
allows to assess the presented information and to relate it to mental concepts of the 
 context in which the learning takes place. The present prototype of the framework 
supports two types of contrasting information: yardstick references and social context 
references. A yardstick reference provides information on goal achievement. A 
yardstick reference is a value that provides a contextual reference for the presented 
personal information. The current activity of a learner can then be described as a 
percentage of the yardstick reference. A yardstick reference is typically defined in the 
arrangement of the aggregators and presentation modes. In the present framework two 
types of yardsticks are supported: predefined yardsticks that are defined at design 
time of a course, and dynamic yardsticks that use a different aggregation rule to 
determine the yardstick from the current activity. An example of a dynamic yardstick 
can be found in Glahn & al. [29]. The second type of contrasting information is given 
by social context references. These references can be applied as special filters on the 
aggregation rule. Such filter can cause an aggregation rule to return the average 
activity of a learner’s peers instead of the activity of the learner. For Moodle four 
relevant social contexts were identified: group members, contacts, course fellows, 
peers. Contrasting information shows that contextual information is considered as part 
of the personal information that can get controlled by the learner. In Figure 1, two 
pieces of personal information are visualized: the total time spent on the course (box 
1) by the learner and the number of learning actions he performed (box 2). The 
mirrored information about the total time is simply retroacted to the learner. The 
mirrored information about the number of learning actions is enriched through a 
comparative setup which also mirrors the number of actions by the peers. Another 
yardstick could be a number of actions suggested by the teacher.  
 
 
 
Figure 1. The Moodle interface mashes up information centered on the 
course and information about the personal experience of the course by 
the learner (Time spent on course {box 1}, Student's actions compared 
to peers' actions {box 2}) 
Validation of the Approach 
This research emphasizes interaction traces in order to inspect to what extent their 
feedback to the learner can be beneficial to him and to the design of his learning 
environment. Main benefits from this personal history of learning begins with the 
mirroring of personal information. Sometimes or with some learners, contemplating it 
will be enough to generate some kind of diagnosis (for instance: "the assignment 
requests from me that I post 12 messages in the forum and I have only 3 so far") and 
1
 
2 
 to self-administer appropriate remedial. But in other occasions, the way to achieve the 
improvement will not be so straightforwardly inferred from mirroring even if it brings 
valuable information (for instance: "Compared to the number of learning activities 
performed  by my peers, I am slower"). It means that students must be prepared to 
interpret their personal data and, in some cases, must receive help for this. An 
underpinning hypothesis for this approach is that making learning processes explicit 
and comparable, through their mirroring, can affect student attributions of learning 
(locus of control) and increase what is advocated by all promoters of lifelong 
learning: the responsibility and ownership of one's own learning. Tracking might be 
related to self-efficacy aspects. A number of studies indicate that high-mastery 
students are more successful overall because they persevere, experience less anxiety, 
use more strategies, and attribute their success to controllable causes. It means that the 
others could benefit from an explicit, reified view of their actions and realize they are 
in control. Additionally, it is hypothesized that the provision of personal info can play 
the role of an involvement factor.  
Conclusion 
This paper delineated and documented a perspective on personalisation based on the 
mirroring of personal tracked data. This approach advises to not merely use personal 
tracked data for backstage adaptation but to mirror it back to the learner. It therefore 
entails the availability of tools that automatically collect and aggregate selected 
information on the personal learning activities and interactions and make it visible to 
the user. In its last part, the article contributed a prototype which instantiates 
concepts, concerns, requirements and design principles conveyed by this different 
view on personalisation. Further elaboration of the prototype as well as experimental 
settings meant to substantiate the pedagogical value and possible benefits of the 
approach are on their way.   
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